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FOREWORD 
 

 

This document fulfills the requirement at 40 C.F.R. §51.308(f) to complete a periodic comprehensive 
revision of the state implementation plan for regional haze.  
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1. THE REGIONAL HAZE ISSUE 

In 1999, the Environmental Protection Agency (EPA) issued regulations to improve visibility in 
156 national parks and wilderness areas across the United States, designating federally protected 
mandatory Class I areas.  The affected areas include many of our best-known natural places, including 
the Grand Canyon, Yosemite, Yellowstone, Mount Rainier, Shenandoah, the Great Smoky Mountains, 
Acadia, and the Everglades (Figure 1-1).  In Maine, the associated areas are Acadia National Park, 
Roosevelt Campobello International Park, and Moosehorn Wilderness Area. 
 

Figure 1-1: Locations of Federally Protected Mandatory Class I Areas 

 
 
These regulations address visibility impairment in the form of regional haze.  Haze is an atmospheric 
phenomenon that obscures visual clarity, color, texture, and form. It is caused primarily by 
anthropogenic (man-made) pollutants but can also be caused by many natural phenomena, including 
forest fires, dust storms, and sea spray.  Some haze-causing pollutants are emitted directly to the 
atmosphere by anthropogenic emission sources such as electric power plants, factories, automobiles, 
construction activities, and agricultural burning.  Others occur when gases emitted into the air (haze 
precursors) interact to form new particles that are carried downwind. 
 
Emissions from these activities generally span broad geographic areas and can be transported hundreds 
or thousands of miles.  Consequently, regional haze occurs in every part of the nation.  Because of the 
ǊŜƎƛƻƴŀƭ ƴŀǘǳǊŜ ƻŦ ƘŀȊŜΣ 9t!Ωǎ ǊŜƎǳƭŀǘƛƻƴǎ ǊŜǉǳƛǊŜ ǘƘŜ ǎǘŀǘŜǎ ǘƻ Ŏƻƴǎǳƭǘ ǿƛǘƘ ƻƴŜ ŀƴƻǘƘŜǊ ǘƻǿŀǊŘ ǘƘŜ 
national goal of improving visibility ς specifically, at the 156 parks and wilderness areas designated 
under the Clean Air Act (CAA) as mandatory Class I Federal Areas. 
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EPA regional haze regulations found at 40 C.F.R. 51.308 identify the core requirements for addressing 
the haze phenomenon in each mandatory Federal Class I Area located within a state and each Federal 
Class I Area outside of a state which may be affected by emissions from within that state.  These plans 
must take the form of a State Implementation Plan (SIP) revision and are to be updated in ten-year 
increments, starting July 31, 2018.  Maine submitted its Regional Haze Plan on December 9, 2010.  It was 
approved by the EPA on April 24, 2012 [77 FR 24385].  In 2017, EPA amended its requirements for state 
plans, including extending the deadline at 40 C.F.R. §51.308(f) for comprehensive SIP revisions from July 
31, 2018, to July 31, 2021 [82 FR 3078].   
 
1.1 Basics of Regional Haze 
 
Small particles and certain gaseous molecules in the atmosphere cause poor visibility by scattering and 
absorbing light, limiting the distance an observer can see and obscuring color and clarity.  Some light 
scattering by air molecules and naturally occurring aerosols occurs even under natural conditions. The 
distribution of particles in the atmosphere depends on meteorological conditions and leads to various 
forms of visibility impairment.  When high concentrations of pollutants are well mixed in the 
atmosphere, they form a uniform haze.  When temperature inversions trap pollutants near the surface, 
the result can be a sharply demarcated layer of haze.   
 
Visibility impairment can be quantified using three different but mathematically related measures: light 
extinction per unit distance (e.g., inverse megameters, or Mm-1); visual range (i.e., how far one can see); 
and deciviews (dv), a metric for measuring increments of visibility change that are just perceptible to the 
human eye.  Each can be estimated from the ambient concentrations of individual particles and gaseous 
constituents, considering their unique light-scattering or absorbing properties and making appropriate 
adjustments for relative humidity.  Updates to the Regional Haze Rule (found at 40 C.F.R. § 51.300-309, 
discussed in greater detail below) specify that dominant uncontrollable influences, such as volcanic 
activity and certain types of fires, can be removed from determination of worst visibility days for 
satisfaction of progress requirements.  As a result, the rule now focuses on a metric referred to as the 
20% most impaired visibility days along with the existing metric for the 20% clearest (best) visibility days.  
Assuming natural conditions, visibility in the Northeast and Mid-Atlantic states for the 20% clearest days 
is estimated to have total light extinction of 15.55 Mm-1, which corresponds to a visual range of about 
156 miles or 4.3 dv (the lower the dv, the better the visibility); and for the 20% most impaired days is 
estimated to have total light extinction of about 29 Mm-1 which corresponds to a visual range of about 
84 miles or 10.7 dv.  Under current (2015-19) conditions in the region, average total light extinction for 
the 20% most impaired days ranges from 59 Mm-1 in the south to 40 Mm-1 in the north; these values 
correspond to a visual range of 41 to 61 miles or 17.8 to 13.9 dv, respectively.   
 
The small particles that commonly cause hazy conditions in the Northeast and Mid-Atlantic states are 
primarily composed of sulfates, nitrates, organic carbon, elemental carbon (soot), and crustal material 
(e.g., soil dust, sea salt, etc.).  Of these constituents, only elemental carbon impairs visibility by 
absorbing visible light; the others scatter light.  Sulfates, nitrates, and organic carbon are secondary 
pollutants that form in the atmosphere from precursor pollutants, primarily sulfur dioxide (SO2), oxides 
of nitrogen (NOX), and volatile organic compounds (VOC), respectively.  By contrast, soot and crustal 
material and some organic carbon particles are released directly to the atmosphere.  Particle 
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constituents also differ in their relative effectiveness at reducing visibility.  Sulfates and nitrates, for 
example, contribute disproportionately to haze because of their chemical affinity for water.  This 
property allows them to grow rapidly in the presence of moisture to the optimal particle size for 
scattering light (i.e., 0.1 to 1 micrometer). 
 
Monitoring data collected over the last decade show that fine particle1 concentrations, and hence 
visibility impairment, are generally highest near industrial and highly populated areas of the Northeast 
and Mid-Atlantic states.  Particle concentrations are lower, and visibility conditions are better, at the 
more northerly Class I Areas (such as Acadia National Park, Roosevelt Campobello International Park, 
and Moosehorn Wilderness Area), where visibility on the 20% clearest days2 is close to natural 
conditions3 (6.36 dv for Acadia National Park compared to 4.66 dv under natural conditions; and 6.48 dv 
for the Moosehorn Wilderness Area compared to 5.02 dv under natural conditions).  Because there are 
naturally occurring visibility-impairing air contaminants, impaired visibility can also occur under natural 
conditions.  Natural visibility on the 20% most impaired days at Acadia National Park is estimated to be 
10.39 dv (compared to 4.66 dv on the 20% clearest days) and at the Moosehorn Wilderness Area is 
estimated to be 9.98 dv (compared with 5.02 dv on the 20% clearest days).  Current visibility on 20% 
most impaired visibility days is 14.24 dv at Acadia National Park and 12.99 dv at the Moosehorn 
Wilderness Area.4  The nitrates contribution is typically higher in the winter months.  The crustal and 
elemental carbon fractions do not show a clear pattern of seasonal variation.  In addition, winter and 
summer transport patterns are different, possibly causing different contributions from upwind pollutant 
source regions. 

 Regulatory Framework 

In the 1977 amendments to the CAA, Congress added Section 169A (42 U.S.C. 7491) setting forth the 
following national visibility goal: 

ά/ƻƴƎǊŜǎǎ ƘŜǊŜōȅ ŘŜŎƭŀǊŜǎ ŀǎ ŀ ƴŀǘƛƻƴŀƭ Ǝƻŀƭ ǘƘŜ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ŀƴȅ ŦǳǘǳǊŜΣ ŀƴŘ ǘƘŜ ǊŜƳŜŘȅƛƴƎ ƻŦ ŀƴȅ 
existing, impairment of visibility in mandatory Class I Federal Areas which impairment results from 
ƳŀƴƳŀŘŜ ŀƛǊ ǇƻƭƭǳǘƛƻƴΦέ 
 
The "Class I" designation was initially given to 158 areas, in existence as of August 1977, that met these 
criteria:  

¶ All national parks greater than 6,000 acres.  

¶ All national wilderness areas and national memorial parks greater than 5,000 acres.  

¶ One international park.  
 

 
1  άCƛƴŜ ǇŀǊǘƛŎƭŜǎέ ǊŜŦŜǊǎ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ report ǘƻ ǇŀǊǘƛŎƭŜǎ ƭŜǎǎ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ нΦр ƳƛŎǊƻƳŜǘŜǊǎ ƛƴ ŘƛŀƳŜǘŜǊΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ¦{ 9t!Ωǎ 

PM2.5 National Ambient Air Quality Standard (NAAQS). 

2  άнл ǇŜǊŎŜƴǘ clearest Ǿƛǎƛōƛƭƛǘȅ ŎƻƴŘƛǘƛƻƴǎέ ŀǊŜ ŘŜŦƛƴŜŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘƛǎ ǊŜǇƻǊǘ ŀǎ ǘƘŜ ǎƛƳǇƭŜ ŀǾŜǊŀƎŜ ƻŦ ǘƘŜ ƭƻǿŜǊ нлth percentile of a 
cumulative frequency distribution of available data (expressed in deciviews).   

3  Five-year average, 2015-2019 
4 Current visibility on the 20% clearest visibility days is 6.36 dv at Acadia National Park and 6.48 dv at the Moosehorn Wilderness Area 

 



Maine Regional Haze  Page 4 
State Implementation Plan  2021 

 

 
 

1.2.1  The Regional Haze Rule 

In 1999, the EPA announced a major effort to improve air quality in these areas, through the Regional 
Haze Rule.  The Regional Haze Rule calls for state and federal agencies to work together to improve 
visibility in 156 designated national parks and wilderness areas (Figure 1-1)5.  The rule requires the 
states, in coordination with the EPA, the National Park Service (NPS), U.S. Fish and Wildlife Service 
(FWS), the U.S. Forest Service (FS), and other interested parties, to develop and implement air quality 
protection plans to reduce the pollution that causes visibility impairment. 
 
Title 40: Protection of Environment, Part 51 ς Requirements for Preparation, Adoption, and Submittal of 
Implementation Plans, Subpart P ς Protection of Visibility (40 C.F.R. 51.300-309) contains the federal 
requirements states must meet to achieve national visibility goals.  Known more simply as the Regional 
Haze Rule, these regulations were adopted on July 1, 1999, and went into effect on August 30, 1999.  
The rule addresses the combined visibility effects of various pollution sources over a large geographic 
region.  This wide-reaching pollution goal means that many states ς even those without Class I Areas ς 
are required to participate in haze reduction efforts.   
 
Regional haze regulations recognize that visibility impairment is fundamentally a regional phenomenon.  
Emissions from numerous sources over a broad geographic area commonly create hazy conditions 
across large portions of the eastern U.S. as a result of the long-range transport of airborne particles and 
precursor pollutants in the atmosphere.  The key sulfate precursor, SO2, for example, has an 
atmospheric lifetime of several days and may therefore be transported hundreds of miles.  NOX and 
some organic carbon species are also subject to long-range transport, as are small particles of soot and 
crustal material. 

1.2.2 Revision to the Regional Haze Rule 

States are required to submit periodic plans demonstrating how they have and will continue to make 
progress towards achieving their visibility improvement goals. The first SIP was due in December 2007 
and covered the 2008-2018 planning period. The 2017 revision to the Regional Haze Rule addresses 
requirements for the second planning period, 2018-2028. The updated rule makes the following 
changes:  
 
ǐ Adjusting the SIP submittal deadline for the second planning period from July 31, 2018, to July 

31, 2021.   
 

ǐ Adjusting interim progress report submission deadlines so that second and subsequent progress 
reports will be due by January 31, 2025, July 31, 2033, and every 10 years thereafter. This means 
that one progress report will be required mid-way through each planning period.  

 
ǐ Removing the requirement for interim progress reports to take the form of SIP revisions. States 

will be required to consult with Federal Land Managers and provide opportunity for public 
comment on their progress reports before submission to the EPA. These progress reports will be 

 
5  In 1980, Bradwell Bay, Florida, and Rainbow Lake, Wisconsin, were excluded for purposes of visibility protection as federal Class I Areas.   
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reviewed by the EPA, but the EPA will not formally approve or disapprove them.  
 

ǐ Finalizing clarifications to reflect the EPAΩǎ long-standing interpretations of the 1999 Regional 
Haze Rule, including the following:  
 

o Requirements that reasonable progress goals be set based on the long-term strategy.  
o Obligations of states with mandatory Class I Areas and other states contributing to 

impairment at those areas.  
o Obligations on states setting reasonable progress goals that provide for a slower rate of 

progress than that needed to attain natural conditions by 2064.  
 
!ƴƻǘƘŜǊ ƪŜȅ ŎƘŀƴƎŜ ƛƴ ǘƘŜ нлмт ǊŜǾƛǎƛƻƴ ƛǎ ŀŘŘƛǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊŘ άŀƴǘƘǊƻǇƻƎŜƴƛŎέ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ 
άmost impairedέ (40 C.F.R. 51.301), as follows:  ñMost impaired days means the twenty percent of 
monitored days in a calendar year with the highest amounts of anthropogenic visibility impairment.έ 
[emphasis added].  EPA draft guidance6 states that the 20% most impaired days must be based on 
anthropogenic impairment for the second and future implementation periods.  The guidance also states, 
ά{ǘŀǘŜǎ Ƴŀȅ ŎƘƻƻǎŜ ǘƻ ƛƴŎƭǳŘŜ ǘƘŜ ŦƛǊǎǘ-implementation period approach that uses the haziest days as 
the most impaired days in addition to the new approach, but not instead of the new apǇǊƻŀŎƘΦέ  
Throughout this document, Maine ǳǎŜǎ ōƻǘƘ ŀǇǇǊƻŀŎƘŜǎΣ ǊŜŦŜǊŜƴŎƛƴƎ ǘƘŜ ƘŀȊƛŜǎǘ ƻǊ άǿƻǊǎǘέ Řŀȅǎ ǿƛǘƘ 
respect to the first ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ǇŜǊƛƻŘΣ ŀƴŘ άƳƻǎǘ ƛƳǇŀƛǊŜŘέ ƻǊ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ƛƳǇŀƛǊƳŜƴǘ ƻƴƭȅΣ ŦƻǊ 
discussing the baseline and projections for this implementation period plan.  Comparisons of the two are 
also made.  

1.2.3 State Implementation Plan 

The core requirement for states containing a mandatory Class I Area is the submission of an 
implementation plan containing the elements found in 40 C.F.R. 51.308(d)(1) through (4).  Maine 
submitted its State Implementation Plan revision to meet these requirements in December 2010, and it 
was approved by the EPA on April 24, 2012 [77 FR 24385].  In addition to the core elements referenced 
above, the plan also covered the best available retrofit technology (BART) components of 40 C.F.R. 
50.308(e), and addressed requirements pertaining to regional planning and state/tribe and Federal Land 
Manager (FLM) coordination and consultation. 
 
Federal regulation 40 C.F.R. 51.308(g) requires Maine to submit a report to EPA every five years that 
evaluates progress toward the reasonable progress goal (RPG) for each mandatory Class I Area located 
within the state and each mandatory Class I Area located outside the state that may be affected by 
emissions from within the state.  Maine submitted its first progress report on February 23, 2016 [82 FR 
33471]. 
  

 
6 https://www.epa.gov/sites/production/files/2016-07/documents/draft_regional_haze_guidance_july_2016.pdf 

https://www.epa.gov/sites/production/files/2016-07/documents/draft_regional_haze_guidance_july_2016.pdf
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1.3 MaineΩǎ /ƭŀǎǎ L !ǊŜŀǎ 

Moosehorn Wilderness Area 

This wilderness area is located within northern 
aŀƛƴŜΩǎ aƻƻǎŜƘƻǊƴ bŀǘƛƻƴŀƭ ²ƛƭŘƭƛŦŜ wŜŦǳƎŜΣ ŀ 

refuge and breeding ground for migratory birds, 
endangered species, and other wildlife.  

Scientists at Moosehorn have provided valuable 
information to stem the decline in the American 

Woodcock bird species, also called the 
Timberdoodle.  Bald eagles frequent the refuge, 

and black bears and white-tailed deer are 
common.  Ducks, geese, and loons congregate 

on more than 50 lakes in the refuge. 
 

Acadia National Park 

People have been drawn to the rugged coast of Maine 
throughout history.  Awed by its beauty and diversity, early 
20th-century visionaries donated the land that became Acadia 
National Park, the first national park east of the Mississippi 
River.  The park is home to the tallest mountain on the U.S. 
Atlantic Coast.  Today, visitors come to Acadia to hike granite 
peaks, bike historic carriage roads, or relax and enjoy the 
scenery. 

 

Roosevelt Campobello International Park 

A memorial to Franklin Delano Roosevelt and symbol of 
Canadian-American friendship, Roosevelt Campobello 

International Park is a combination indoor/outdoor site of 
international renown.  Its historic beauty contributes to 

tourism in both /ŀƴŀŘŀΩǎ Province of New Brunswick and the 
State of Maine.  Wooded paths and fields offer vistas of 

nearby islands, bays, and shores. 

 

1.4 Monitoring and Recent Visibility Trends  

Visibility monitoring at Roosevelt Campobello International Park and Moosehorn Wilderness Area is 
accomplished with instruments located at a single site in the Moosehorn Wilderness Area.  This 
monitoring station measures and records light scattering, aerosols, and relative humidity.  Visibility 
monitoring instruments are also located at Acadia National Park.  This information is tracked over time 
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to show trends. 
 
Figures 1-2 and 1-3 depict visibility trends (in annual average deciviews) from 2000 to 2018 using the 
initial SIP planning period metrics (see Appendix B) at aŀƛƴŜΩǎ /ƭŀǎǎ L Areas.  Results show that visibility 
conditions for the 20% worst visibility days are well below the 2018 modeled reasonable progress goal 
(RPG) for the initial SIP at all Class I Areas in Maine, and there has been no degradation of visibility 
during the 20% clearest (best) visibility days.  
 

Figure 1-2: Regional Haze Metric Trends ς Acadia National Park 
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Figure 1-3: Regional Haze Metrics Trends ς Moosehorn Wilderness Area 

 
 
Visibility trends for Class I Areas in Maine, and out of state Class I Areas potentially impacted by Maine, 
are also noted in Table 1-1, updated to revised metric (most impaired versus worst) from MaineΩǎ ŦƛǊǎǘ 
progress report in 2016.  
 

Table 1-1: Visibility trends for Class I Areas in and nearby the MANE_VU region 

(Observed Visibility vs. Reasonable Progress Goals, all values in deciviews)7 

Class I Area 
IMPROVE* Site 

2000-2004 
5-Year 
Average 

2015-2019 
5-Year 
Average 

2019 
Annual 
Average 

2028 
Reasonable 
Progress Goal 

20% Most Impaired Days 

Acadia National Park 22.01 14.24 13.85 13.35 

Moosehorn Wilderness Area** 20.65 12.99 12.49 13.12 

Great Gulf Wilderness Area*** 21.88 12.33 11.47 12.00 

Lye Brook Wilderness Area 23.57 14.06 13.28 13.68 

 
7 MANE-VU, άaƛŘ-Atlantic/Northeast U.S. Visibility Data 2004-2019 (2nd RH SIP Metrics), January 21, 2021 (Appendix C). 
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Class I Area 
IMPROVE* Site 

2000-2004 
5-Year 
Average 

2015-2019 
5-Year 
Average 

2019 
Annual 
Average 

2028 
Reasonable 
Progress Goal 

Brigantine Wilderness Area 27.43 18.53 17.19 17.97 

Shenandoah National Park 28.32 16.38 15.16 14.25 

James River Face Wilderness Area 28.08 17.28 16.11 15.31 

Dolly Sods Wilderness Area **** 28.29 17.03 16.34 15.09 

20% Clearest Days 

Acadia National Park 8.78 6.36 5.95 6.33 

Moosehorn Wilderness Area 9.16 6.48 6.31 6.45 

Great Gulf Wilderness Area 7.65 4.70 4.30 5.06 

Lye Brook Wilderness Area 6.37 4.88 4.25 3.86 

Brigantine Wilderness Area 14.33 10.81 9.44 10.47 

Shenandoah National Park 10.96 6.54 6.44 6.83 

James River Face Wilderness Area 14.21 8.99 8.41 9.36 

Dolly Sods Wilderness Area 12.28 6.18 6.04 7.27 

* IMPROVE = Interagency Monitoring of Protected Visual Environments program. 
** The IMPROVE monitor for Moosehorn Wilderness also represents Roosevelt Campobello International Park. 
*** The IMPROVE monitor for Great Gulf Wilderness also represents Presidential Range - Dry River Wilderness Area. 
**** The IMPROVE monitor for Dolly Sods Wilderness also represents Otter Creek Wilderness Area. 



Maine Regional Haze  Page 10 
State Implementation Plan  2021 

 

 
 

2. AREAS CONTRIBUTING TO REGIONAL HAZE 

The Regional Haze Rule requires states to determine their contributions to visibility impairment at Class I 
Areas and the impact of emissions from outside the state on its Class I Areas. In coordination with its 
regional partners, Maine has committed to implementing a long-term strategy to improve visibility at 
MANE-±¦Ωǎ ǎŜǾŜƴ /ƭŀǎǎ L Areas and nearby Federal Class I Areas shown on Figure 2-1. 
 

Figure 2-1: MANE-VU and nearby Class I Areas 

 
  National Park Service        US Forest Service         US Fish & Wildlife Service 
 

Source apportionment modeling was used to identify major contributors to regional haze at these areas 
and focused on electric generating units (EGUs) and large industrial and institutional sources of SO2 and 
NOX in eastern and central United States.8  The modeling resulted in the following observations:   
 

1. Emissions of SO2 and NOX from many EGUs are lower in 2015 compared to 2011; however, some 
show increased emissions.  

2. Modeled sulfate, nitrate, and visibility impacts for 95th percentile daily emissions produce 
substantially different results than modeling with annual emissions, especially for units with low 
operating hours.  

3. The application of three different years of meteorological data with identical emission rates can 
provide differing maximum sulfate, nitrate, and visibility impacts.  In some cases, the difference is 
substantial.  

4. Emission sources located close to Class I Areas typically show higher visibility impacts than 
similarly sized facilities further away, but visibility degradation appears to be dominated overall by 
more distant emission sources.  

5. Some industrial emissions sources other than EGUs may have significant impacts on visibility at 
MANE-VU ǎǘŀǘŜǎΩ Class I Areas.  Several of these sources are located in MANE-VU states, while a 

 
8 New Hampshire Department of Environmental Services (NHDES) and Vermont Department of Environmental Conservation (VTDEC), 
άнлмс a!b9-VU Source ContǊƛōǳǘƛƻƴ aƻŘŜƭƛƴƎ wŜǇƻǊǘΣ /![t¦CC aƻŘŜƭƛƴƎ ƻŦ [ŀǊƎŜ 9ƭŜŎǘǊƛŎŀƭ DŜƴŜǊŀǘƛƴƎ ¦ƴƛǘǎ ŀƴŘ LƴŘǳǎǘǊƛŀƭ {ƻǳǊŎŜǎΣέ 
April 4, 2017. (Appendix D) 
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few are located in nearby states.  
 

This modeling was not intended to determine need for mandatory regulation on specific emission 
sources, but rather to identify emission units for further evaluation.  The results of the modeling are 
discussed further in section 2.1.  
 
Additional modeling was conducted by members of the MANE-VU Technical Support Committee 
(Connecticut Department of Energy and Environmental Protection (CTDEEP)) to estimate sulfate 
contributions to a receptor using the emissions (tons/year) over distance (km) (Q/d) method.9  The 
analysis was done using ARC MAP® software which utilized the empirical formula:  

) #
1
Ä 

where emissions from an emission source, Q, is linearly related to the impact, I, that it will have on a 
receptor located a distance, d, away.  The MANE-VU Class I Areas with Interagency Monitoring of 
Protected Visual Environments (IMPROVE) monitors (Acadia, Brigantine, Great Gulf, Lye Brook, and 
Moosehorn) and several near-by Class I Areas with IMPROVE monitors (Dolly Sods, James River Face, 
and Shenandoah) were used as receptors.  The results were compared with a similar study published in 
2012.10 The James River Face Wilderness was added in the 2015 analysis because it was considered close 
enough in proximity to MANE-VU states to potentially be an important receptor to MANE-VU states.  
The locations of receptors analyzed in the 2015 analysis are shown in Figure 2-2. 

Figure 2-2: Receptors for the 2015 Ci(Q/d) Analysis 

 

 
9  MANE-VU Technical Support Committee, MANE-VU Updated Q/d*C Contribution Assessment, April 6, 2016. (Appendix E) 
10 NESCAUM, 2012. Contributions to Regional Haze in the Northeast and Mid-Atlantic United States: Preliminary Update through 2007. 
(Appendix F) http://www.nescaum.org/topics/regional-haze/regional-haze-documents   
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The assessment showed the relative importance of sulfates compared to other pollutants in regard to 
light extinction at the IMPROVE sites analyzed (see Figure 2-3), which led to the conclusion that SO2 
levels were the most accurate and most relevant indicator ŦƻǊ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǎǘŀǘŜǎΩ 
emissions to the visibility impairment in the MANE-VU Class I Areas.  Emissions of NOX were considered 
in the final analysis and factored into Q/d calculations with chemistry information provided by 
CALPUFF11 modeling. 

Figure 2-3: Baseline and Current 20% Most Impaired Visibility Days Speciation at MANE-VU and 
Neighboring Class I Areas  

 
 
For all of the analyses historical and current, Ohio was determined to be one of the top two contributors 
for all eight Class I Areas reviewed. Pennsylvania also continues to be one of the top three contributors 
for seven of the eight receptors.  The majority of the top five contributors were very similar to the 
previous analysis; however, significant reshuffling of the top five is apparent, indicating that emissions 

 

11 CALPUFF is an advanced, integrated Lagrangian puff modeling system for the simulation of atmospheric pollution dispersion.  

 

 

https://en.wikipedia.org/wiki/Air_pollution_dispersion_terminology
https://en.wikipedia.org/wiki/Atmospheric_pollution_dispersion
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reductions achieved were not equally achieved among the neighboring states.  Table 2-1 below displays 
the Q/d quantitative contributions to the MANE-VU ǎǘŀǘŜǎΩ and neighboring ǎǘŀǘŜǎΩ Class I Areas 
between the 2012 analysis (2007 emissions data) and the 2015 analysis (2011 emissions data). 

2.1 States and Sources Contributing to Visibility Impairment in MaineΩǎ /ƭŀǎǎ L !ǊŜŀǎ 

Modeling of point source (EGUs and industrial/institutional units) contributions to Class I Areas 
undertaken in 2016 by NHDES and VTDEC12 was used to estimate the visibility impairment attributable 
to SO2 and NOX on the 20% most impaired days contributed by other states to MaineΩǎ /ƭŀǎǎ L Areas.  
Emissions used for the MANE-±¦ ŎƻƴǘǊƛōǳǘƛƻƴ ŀǎǎŜǎǎƳŜƴǘ ƳƻŘŜƭƛƴƎ ƛƴŎƭǳŘŜŘ 9t!Ωǎ /ƭŜŀƴ !ƛǊ aŀǊƪŜǘǎ 
Division (CAMD) 2015 daily EGU SO2 and NOX emissions and the Mid-Atlantic Regional Air Management 
Association (MARAMA) 2011 typical daily industrial/institutional SO2 and NOX emissions.  As with Class I 
Areas in other MANE-VU and nearby states, emissions from Pennsylvania and Ohio have a large impact 
on the Class I Areas in Maine.  Figures 2-4 and 2-р ŘŜǇƛŎǘ ǎǘŀǘŜǎΩ ŎƻƭƭŜŎǘƛǾŜ ƛƳǇŀŎǘ ƻƴ aŀƛƴŜΩǎ /ƭŀǎǎ L 
Areas. The individual sources ǿƛǘƘ ǘƘŜ ƭŀǊƎŜǎǘ ƛƳǇŀŎǘǎ ǘƻ Ǿƛǎƛōƛƭƛǘȅ ƛƴ aŀƛƴŜΩǎ /ƭŀǎǎ L !ǊŜŀǎ are listed in 
Tables 2-2 through 2-5. 

Table 2-1: Top Five Contributing U.S. States for Total State SO2 Emissions over the Three Analyses (Q/d)13  

Class I Area 
(Receptor)  Rank  

2012 Analysis  
(2007* emissions)  

2015 Analysis  
(2011 emissions)  

Acadia  1  Pennsylvania  Ohio  

 2 Ohio  Pennsylvania  

 3 Indiana  Indiana  

 4 Michigan  Michigan  

 5 Georgia  Illinois  

Brigantine  1  Pennsylvania  Pennsylvania  

 2 Maryland  Ohio  

 3 Ohio  Maryland  

 4 Indiana  Indiana  

 5 West Virginia  Kentucky  

Dolly Sods  1  Pennsylvania  Ohio  

 2 Ohio  West Virginia  

 3 West Virginia  Pennsylvania  

 4 Indiana  Indiana  

 5 North Carolina  Kentucky  

Great Gulf  1  Pennsylvania  Ohio  

 2 Ohio  Pennsylvania  

 3 Indiana  Indiana  

 4 Michigan  Michigan  

 5 New York  Illinois  

 
12 2016 MANE-VU Source Contribution Modeling Report, CALPUFF Modeling of Large Electrical Generating Units and Industrial Sources 
Appendix D   
13 Appendix E 
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Class I Area 
(Receptor)  Rank  

2012 Analysis  
(2007* emissions)  

2015 Analysis  
(2011 emissions)  

James River 
Face  

1  New to analysis Ohio  

 2   Pennsylvania  

 3  Indiana  

 4  Kentucky  

 5  West Virginia  

Lye Brook  1  Pennsylvania  Pennsylvania  

 2 Ohio  Ohio  

 3 New York  Indiana  

 4 Indiana  New York  

 5 Michigan/West Virginia  Michigan  

Moosehorn  1  Pennsylvania  Ohio  

 2  Ohio Indiana 

 3  Indiana  Illinois  

 4  Michigan  Michigan 

 5  Texas/Missouri/Illinois/West 
Virginia/New York  

Texas  

Shenandoah  1  Pennsylvania  Ohio  

 2 Ohio  Pennsylvania  

 3 West Virginia  Indiana  

 4 Maryland  West Virginia  

 5 Indiana  Virginia  
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Figure 2-4: 2011-2015 Percent Mass Weighted Sulfate and Nitrate Contribution for Acadia NP, ME 

 
Note: Only states at or above 1% contribution are shown. 

Figure 2-5: 2011-2015 Percent Mass Weighted Sulfate and Nitrate Contribution for Moosehorn, ME 

 
Note: Only states at or above 1% contribution are shown. 
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Figure 2-6: States Contributing to Nitrate and Sulfate Visibility Impairment at MaineΩǎ /ƭŀǎǎ I Areas 

 
 

Table 2-2: Individual Electrical Generation Unit Sources Contributing to Visibility Impairment at the 
Acadia National Park Class I Area Based on CALPUFF modeling with 2015 CAMD Emissions 

State 
  

Facility Name 

  
Facility/ 
ORIS ID 

 
 
 

Unit 

Contributions to  
Acadia National Park 

24-hr 
Max SO4 

Ion 
(µg/m3) 

24-hr 
Max 

NO3 Ion 
(µg/m3) 

Est 
Extinction 

(Mm-1) 

PA Homer City 3122 1 0.65 0.07 9.3 

OH Avon Lake Power Plant 2836 12 0.61 0.08 9.1 

PA Homer City 3122 2 0.58 0.06 8.1 

ME William F Wyman 1507 4 0.29 0.15 5.6 

OH Muskingum River 2872 5 0.36 0.01 4.6 

VA Yorktown Power Station 3809 3 0.3 0.04 4.4 

MA Brayton Point 1619 4 0.27 0.08 4.3 

PA Shawville 3131 3,4 0.24 0.03 3.3 

MA Canal Station 1599 1 0.19 0.04 3 

NH Newington 8002 1 0.13 0.14 2.9 

PA Keystone 3136 1 0.17 0.07 2.8 

IN Rockport 6166 MB1, MB2 0.17 0.07 2.7 

PA Keystone 3136 2 0.16 0.07 2.7 

VA Yorktown Power Station 3809 1,2 0.18 0.02 2.5 

KY Big Sandy 1353 BSU1, BSU2 0.18 0.03 2.4 












































































































































































